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m^m 1 1 

^^-^K. mts:^fz^ir^ FSe^iJ ^ -7 T - >>'*i^± \zW7f^ L /c -7 r - v^ffl $ 

-7 7- >^~*i^± iCM^ L7t 7 T - i^^ffl ^ f- > $ ^ > iTm^-^Wk "0 ^1" ^ 

2 1 

[W^:^ 3 ] 

m^m 5 1 
[w*]« 6 1 

^ #m i: 1- * w*:s 5 iB«<7) ^ ^ > tcig-a-t^ =^ ^ Ko 
m^m 7 ] 

m^m 8 1 

L < ti#i]n ^fhfzr^y mmm ^^tb^^j:^. -h-^^^y tci^-g-f^ ^ ^ 7°^ Ko 

[W*« 9 I 

IB^iJ#^3 ^r^$i^;|.T5 ymiB^iJ<7D 1 , 4, 5 #g 5 y tL-cv^;g, i 

t =&#mt-r^ff^:^8lB«<^f-i5' ^t^il^-^fg^^^i-^^^"^ Ko 
[W^:^ 1 0 ] 

1 ~ 5#a:s:o^7~ 1 2#B<7)T5 ym^i*5&^-?-*L-rti.r9->tcsm$tL7tiB»-f-4 

~ 1 4 tr^§tL-I.T5 ym@B^J>i^?p=&^-^:^#mti-^iH*:S8tB«0-^i5'>t;^'^tg 

•^i^-th^-zf-f- Ko 

[ii^ji 1 1 ] 

iB?iJ#^ 3li^$tL-2>T^y mSB^iJ O N II T 9 - > ^^Mt^JD • A § tLfcSB^iJ#^ 1 5 

\z7^^K^r^ J mwm -b-hta^h^h t-t^ m-^m 8Xi±9 mm.(o^ ^ y K^^m 

^y^-r^^yi- Ko 

im^m 1 2 1 

@E5^J#^l 6-2 4 li^^tL^T^ yimmb^h^j:^^^yKm^m^^'t^^y°^ Ko 
[W*:^ 1 3 ] 

mm^i 6-2 4 tc^$tL^75 ymsB^j^'isv^T. i^l< «mot5 ym^^^^^c* 
mmM 1 4 1 

Ifi^OS-i- 25-38 Jl^^tL-ST^y mMB^J ^ iJ' > l/Z^^m ^^-f ^ ^ T*-^ Ko 
[if 1 5 ] 

MB^!j#-f- 2 5 - 3 8 t'^ $ T 5 y MtSB^iJ tiiSV^T, 1 ^ L < T 5 J mii^X^ 
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Im-^JMl 6] 

im^m 17] 
im^m 1 8 ] 
m-^-m. 1 9 ] 

[ItM 2 0 ] 
[fi^:^ 2 1 ] 
[It*:® 2 2 ] 

umm 2 3 ] 
m^m 2 4 ] 

m^m2 3 m^<7)^ ^ ^ ^ y ^-^ 1^ M^^^ ^ y t^^Lfz^ ^ y-^^y^y^-^^n^^i^ 

o 

m^m 2 5 ] 

m^m 2 6] 
m^m 2 7 ] 

if*:^2 ~ 1 7<^v^-rtL>$^fHmo^;r >tc^'^ig^;s-t^^7'^ v^m^^^^^t^mwit 
-f^i-^ ymM(D^^ij^^ 
2 8 ] 

'^mwih-t:h^^ym.m(o^n'x^±^^y(r>m:m\:-jjmo 
m-m^ 2 9 ] 

[it*:® 3 0 ] 

mim 2 5 %m.(D^d^y ^m^m-^^-f-^ y r-V^m^^^^ ^ t ^s^Wit-t:h^^y<D^ 

umm 3 1 ] 

m^m 2 2mm<D^^y-AJi^y^^^ mn^i^ ^ h^h^y-f^y}^ #«-o 
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[0 0 0 1 ] 

yj'i^W^^y tm^Lfz^^ y-^^ V ^ y^-^^WW.^i^^. "f-^ y^z^t^m^^-T 
^ -7°^ K ^ (D^i^mm± L 7t -7 r - V ^ , ■A-^-:hyr- v 7&^^f - ^yt l^-k L fz 
-^^y-yr-v^t^i^^^ ^^yiz^^m^^ir^^yi-v, yi^z^-^m^mir^ 
AH^y^-^^M, y^^^m^^-^^^^ y ^ y^-^^M, i^^yKm^^^^^ir^y 
r-v^m^^^^^ y (DmMtis^'^. ^f-^y- ax ^ y^^i^m.^ 
^"^■^^^^^^h^^^y^yyw^mz^-^^. 

[0 0 0 2] 

-j^^^ yT^^v~z/3 ym^(D^^^Umz. 1 9 6 b^K^ibxm.^^ yU(D4 yy" 
yy YifWnl^^^m^i^fzo ^ y 4 y y- fV-'y ^ y^m~^mm\^fz 

[0 0 0 3] 

^ fi^) ^ II # <^ 3fc » f 4 #M $ tL r V > V ^ o 
[0 0 0 4] 

[0 0 0 5] 

tm.^^t)-^xt7.7-:^^yi^y-^m4 yf=7 y h ^5^fi£L/cWtr#tfs ^^^-t^-f y 
T- i^' V - V 3 > <7)^t;K:S.y'^#^*<7)/^°- -t > T- - V ^±iin $ ^ir ^ :t ;^ r- ^ *° > ^ > 
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1 1 #^ 2002-500898 -^^m. 
[#^« 2 1 #|fW 10-338700 -i-^ZrlR 

3 1 ^m^wmm^^mm 2003/0073104 -^s^a* 

[0 0 0 6] 

^jb'^:7°f- v^L< i±AX^ • 9 ^ y^-^^M^MMKm^Li-zmmn^^ y 

^ yy'yy yum--^\ ir y -^t^ y^ifu-i^ 3 ymimm-^^i^T-t^ii(D^ 

[0 0 0 7] 

^ -/^ Fifi^ij =^ -7 T - i^n^± hfzy T -i^mm^^m^^. yr- vm.'^if^ -f 

FSS^iJ ^ L x^fz^^y-^ it^c^mf^ J: i9 [lliR L . # ^ ^fx/c ^^y \z'i^^ X^fzy 

T - vfi^^AM't'-eiim?-*. -^v^-^^ m^^^fz^y'^^w^m^y r -vm.^iL\z 

[0 0 0 8] 

nhfifzyr~V^4y'^')-^^u-yit\^^ Ji^ L T ;Z) T 5 y mse^iJ ^m^fzo 

ttrl^o/^°- > ^ # 19 ^i- i 1 1:\ m\z^^y\z^k< m-hx § ^ mb^ij ^ii^-r s n 

-:^7&^^7 7-^^'9-ry'7';-ft'i;^ #m^il^i6^:i RKLPDAPG 
MHTW (MB^!]#^3 t?*$tL:g,T5 y@^SB^J:i-f.^^^7°5^ F) ^Jf^-t^ "7 r - 
n->'^^~4 3^n->4'3 3 ^n->abf9> iB^iJ#-i- 3 "C^^ T 5 / ^MB^iJ^O^ ^ ^ 
F=^il^-r'5.7T-vi5'n->0^i5'>-v<7)|g>^tg{i, @B^iJ#^l 6-3 8-e*$ 
tL;2,T^ /mSB^j50^?>^^^:/f- F^4i^t-^-7T-vi?n->o^'^tg^:'c§ <±III^ 

[0 0 0 9] 

i- ^ n - > :i: L T L T V ^ SB^iJ ^ ^ L T It ^ L T V ^ ;S if 9 =^ ^ W -r ^ iCi^ 
o 7KH^Igitl^5^'fSS#ffl5cfi^tfC'Mtfc=^ |WI^JcM3e-e i;5>QCM-D300 ( 
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q-sense AB1± -i ^T^^V) v> ^ i t "C, @£^ij#^ 3 X^m^ T 5 / mSS^J^J)^ h 

l^-^ L -C V > ^ d ^ 5t fS.-t ^ - t ^^^t:^ § ^ o ^ T - >>" O J; d ^^'S- ft < # ^J^Vc 

Tv^ ^ c t 4-^i-|S*^#7to yXs^HMiii^MSli'^ffi W^mt^ J: ;|> 7 r - 
[0 0 10] 

t± fL^^^m^if^ tsihfz^^ ^ ^ ^ p K ^ #o o y V -7 V 07XM^{±m i: L r . ^ - 5 
[0 0 1 1 ] 

L L f^fi^ tL<& o -f s ■ ^ ^ ;v*75^'r> t o ff It o/h $ ^ #o T 7 ^ > 

->i^'=^tfo/Co i£^iJ#-t4~l 4-e^$:;iX^T5 ^miB^iJ:*^^=fc^^7°^ F=^^ii7]^i''2> 

mtmi^ i^fz^^y m^(DiE% o m# ^ ffisfp^ l -r v> ^ ^ i: ;^^^^b^ ^ntzo 

[0 0 12] 

r 9-^->^^^->'i5'*<7)^:i:. iB^J#^2 0mW> @B^J#-^ 1 OlMit:*^ ^^y^<D 
lt^t:i1|g^WJ^:^/t LTV^S r i: ^^W^ ^fiM^m^hfifzCDX-. SB^iJ^-^ 3 "C^^ 
ttar^ y^iB^iJ^^^>feS^-7°^ K(7)7~ 1 2#g *^^L/i^^^^#. i-^t?-^iB^!j 
1 -e^$ tL-S T ^ y mSB^iJ^ei^ S ^7°^ K ^Ji^-t S^r-viJ'n-v =lrf^M 

h±''\^^£':ifZo 
[0013] 

>tr|§^LTv^s nTtgt4«So -e-i-r-, iB^iJ#^3 -e^^ttST^ ymSB^iJiiov^ 
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^ « 1" ^ m M ^ -e * ^ o 

[0 0 14] 

aim'fb7jc* jjfkM J; 0 . ^ ^ > 13 J: i9 # < OTK^^v&^'M-^-r ^ i: i±^n "b ttT v> ^ 
M(^ffi2:'f^ffi(±> f-^S' >^c^t'^L/:7lcm*<^m#^:^ @B^'J#^l, 3 <^-#a<7)T;^+'- 
ymM^(DimM<D ^h-f£^ #jjn i !9 . SB51J#-^ 3 ^^^^ 7 r - v ^ n 

^»^±i^-ri t^^^"e^;g.o t/:. ittcf-^ :^^®;$-^,7Xm*=&l^v>/::^^, @B^|J#^3 
-eft$ tL^ T 5 y miB^iJ/^^ ^ >fe ^ ^T'^ K ^M^-t^ -7 T - V n - SB^|J#-^ 3 (7)'^ 

y r~V^xi-y ^ @B^J1i=-^3 o-^y^ j;t>'itL=^#tf AX^ • 7 ^ 
[0 0 15] 
[0 0 16] 

$ -li:/: ^ ^-5^ KMB^iJ ^ 7 r - v^^± L 7t 7 r - v^lil ^ -5^ iJ' > ir^M § ^i: ^ ^ 

1 IBtt CO ;^ ^ V - - J; i9 # ^> tL^ ^ i: =^ #m i" ^ ^ > ^ ^l" ^ 

[0 0 17] 

* 7t2^^§g(±. sB^ij#-i-i \z.7^^fL-^r\ jmwmi}--h^^h^9y\zm^^-^^'^^^ 

T^^K (it^:S3) BB^lJ#■^n:^$i^^T5 /miB^iJt'^v^-r. 1^L<{4M(^ 
7 5 y m^a^^^*. -Sm^ L < {±#tin $ fL/: T ^ y mSB^iJ !9 . ii-^^^^y It-^t^ ^ 
^l-^^y^K (If*il4) iB^iJ#-^l iw^^tL^T^ ym@B^J<^ 1 , 4, 5#a<^ 

T 5 y wmAifi^-^ $ tLT ^ i t -r * it^:® 4 IB^O f - ^ > tc^^fg ^ 

^:7°^K (if*:a5) 2#BOi; v>y5^^T9->^'em$:^^/iIB^IJ#-^2 tc^^tt;!. 
T 5 y mSB^iJ 75- ^ ^ ^ ^: * #m i: 1- ^ If*?! 5 fBmo > \z'i^%m ^^ir ^ ^ -7°^ K 

y^-t^^y^v (m^ms) sb^o^^s ^c^^tL^r? ym@B^'J<7) i , 4, 5#g^7) 
ym^^75^^fW$tLTv^;?> i t ^w^ti- ^m^m8mm<D^ ^ y liZi^^m^^-^ ^ 
^T'^K (ii^TjQ) 1 ~ 5#@:5:(:j''7 ~ 1 2#B<7)T5 ym^a*^^~^^x-eaT9- 
> tt/iiE^j#-t 4 ~ 1 4 $ tt^ T 5 y m@B^j>a^ ^ ^ i i: ^ 
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5 y mmm co n 5^5^ t 9 - > ;&Mt*p • # a ^ tt/t hb^o*-^ 1 5 $ ^^ ^ r 5 y m@B^j 

]fi 1 1 ) S£^1J#-^ 1 6 ~ 2 4 T 5 y mSfi^'J^^^ ^ ^ > (iM-^t^^^^-t 

^^y^F (ff*:^i 2) 6-2 4 K^-^fi^T ^ ymum^^^^^r. 1 

^^tr^^fg^^frl-^^^-^F (fi^iMl 3) @a^ij#^2 5 - 3 8 iI7F$^^^T5y 
mS£5^iJ^^^'fe^^^>'^^lt^t^^^1-^^7°^ F (W^^ll 4) @£^iJ#^2 5-3 8 

it^^m $ tLT -g, i: h -r ^ 2 - 1 5 <d v^-r tL/i^is«<^ ^ ^ > izm^m =sr 

[0 0 18] 

mt-r'&i»*:*2 - 1 6C0v^-ftL>6-lH«(^^i5'>'tC#t'g-tg=!r^i-^^7''f-F (W*^ 1 7 

) ^^ |f^:^2 - 1 6 cov>-rix:^-|Bm<7)f-^ >i^l§^tg*^i-^^7°^ FtJ^^^ > 

Lfc^^ F«^{* m^m 18)^. m^m 2-17 <7?v>-r^^^ifi«tof-^' > 

. >&-o^i5'>i;|§^tg^*i-;i.AX^>^N°i^« 9) Mtt^-Zf- FX{±^ 

■ef^^L^ ;i.^-7°^ FXti^^' ://^°^'®-e^;i> >r t *iif1tt 1"^ it i Qiam'^AX^ > 
(11*112 0) M14-^-7°f^FX{±Wtt^>'^-«^K^^ *fflia®*ffitt#(7)||H 
MM^ftf^tt ^ *b o ^ vnm i mir S ^ -7°^ FX ti tJ' > K -e * i i: ^ #m i: "T * 
9|B«coAXi5'>'/N°^^K (li*:«2 1) W*:^ 1 9-2 1 ov^-f ^X75-|5«o 
AX^ >/^°^'®7^)^'f■^ ^tlS^L/cf-^ >-AX^ (!t5l^:^2 2) If 

*JM2-1 7 <7)V^-f tL^O^ISmo^iJ' >tcM'^tg5r^i-;i>^y'°f- Ft. Iim-ftt/®^ L < i± 

F^^'tcT^IS^^:, X{i#^7°^ F^^ft-^t/tOlS-a-^-e^-c^T. 
-^1^**1-^^^ (ii*:a2 3) ^> it^:S2 3fB«c7)dry 

>^ tfe-^L/tf-^ >-^y 7^ (ii*:^2 4) fi*:*2-170 

l<z^^t^^m-r^yr-i^ (m^m2 5) ^> lf*:S2 5mm(Dy r - 'J^^^ ^ > 

v^;2,^ t=&#mti-^^^><7)ft^ij^k:^-ft (l»*^3 0) W».2 2fB«o-^^>- 
AX:J' >/N°^Km^#=^«^^ii-t'&-i' ^'^"^^ h#*4 (I»*:®3 1) iiM-t^o 

[0 0 19] 

[0 0 2 0] 

m^j:-o±^'y^rmn^y T~i^n^±K^^ {^r^T.-ztv^) x^-tzyy-v^m (yr 

ffiiE# 2004-3078808 



#M 2003-282509 ^- v : 6/ 

- 9 ^ r 9 y - ) ^ ^B*. » i L < (i7X^#-fS* $ :7 r - :/-5^ FIB 

i'$i^Lf^7 T -v^HI^ ^^°-^^^Sf^ ^1^*9^1-- 1 i »9 . f-^ 

L/i9 >'^*ADNA^^T-vDNA (7r-v5 K) K^XL. ^^^Mt'mfS^* 
Al" -r h -t? 7 T - V -^7 ^ ^rn^-t ^=i'i)'^^^i$u ^fi. y ^ )V :^^t^(D^\--m. ^ >'/^° 

(-Xn-, X=any amino acid) =1:^® ^'^^1"^ "7 r - t LTli^-r '& ^ t ^ ^ 
TtTM$tt-CV^^7r-V7-r-7'7V- (random 7 me 12 mer, cyclic 7 mer^ if) 

[0 0 2 1] 

:^mM(7)^^ yiz^^m^mir^^-:^^- Ft LTti. ±f53^^BJ(^^i5' > ^c^>^tg'|■;r 
PDA:^^h^j:^i^^>K^^^mim-^^^^^\' (A 7- 12) SB^iJ#-^ 1 tL 

^ ymmm^^h^^n. ^^-o f- ^ >t'it^tg^^i- 7°^ f (a7-i2^m#) f- 

<^'+'-t?'?>> ie^ij#-^l tC^$tL^T5ym@e^!l<^l#S (Arg) , 4#g (Pro) , 5#@ 
(Asp) (DT^y mn&i}^^^ ^ tLT ^ ^ 7°^ F L < . 2 # a (Lys) ^^'Alal^-g 

^■^fifzmn^-^2iZ^-^iiv:hT ^ ymMW^h^J:^^fi^ V (K2A-A7-12) 

[0 0 2 2] 

mSB^iJRKLPDAP GMHTW:6^^>*;&f-^>tC^'^tl^^-r^^7'f- F (e 3 - 2 - 

3) IB^!l#^3 ^I^$;}^;2.T 5 ymSB^iJtCiSV^T. 1 ^ L < {±MOT 5 7 

( e 3 - 2 - 3 ^M#) f^iJ' >'--o^tL7t:|§'^tg^;t1"^.>;^."eMtcM^i-;2, i i;?)^ 
-ei:^o ±IBe 3 - 2 - 3^M#t LT(i. 1 ~ 5#@:S.O''7 ~ 1 2#a<^T5ym^^ 
^^'-?-tL'rtLAlal'S^^tL/c@BM#-^4 ~ 1 4 ir^^fL^T^ ^ miE^'J^^'b =fe^^7°f- F 

(RIA, K2A, L3A, P 4 A, D 5 A, P7A, G 8 A, M9A, HlOA, Tl 
lA, W12A) e3-2-3 ON^m^^Mamfin • ^X^fifzmn^^ 1 5 Ktt^ 
§tL<2,T5 ymSB^iJ^^^j^S^yf^ F (Ala insert) ^mf^^t-^^X^&o Ala insert 

[0 0 2 3] 

tfz. ^mM<D^^ y^z^^m^^-t^^y'^VtVX, e 3 - 2 - 3 rair, 12^ 
*<7)itfa4^9 F=^ii^i-^ D 1 2 ^9 V - (New England Biolabstt. B 

everly) d&^OiB^iJ#-^ 1 6 ~ 2 4 tt^ T 5 7 m@B^J^^^ =&'?>^7'-5=- F^> SB^!l# 

-^1 6 ~ 2 4 t'^$fL^T5 ymSB^iJt'jsv^T. 1 < 5ii§:ti<7)T 5 fi?^ 
^ L < ti#tn $ T ^ y miB^iJ ^5 ^ 19 ^ ii-^^^y Km^tf^^-f ^ ^ 7°^ F 
■f i ^ ^ o 

[0 0 2 4] 

%h\z.^ :*:%0J<^^i5' >t^lt^tg=^^i-^^7'^ Fi: L-C. 7 ^^£05^9 >- 
^ F^^li^i-^ C 7 C 9 ^ ^9 V - (New England Biolabstt) fi5feOSB^iJ#-^ 2 5 ~ 3 
8 \L7^^fLhT^ ymSB^iJ^^'b'fc^^y'^ F^. @fi^iJ#-^2 5-3 8 \Z7^%fL^7 < yWi 
IB^iJtcisv^T. l^L<(iSi'ficOT5ym56^^X^. Sm^L < i4#i)n$tLfcT5 ^miB^iJ 

ai|E#2 004-3078808 
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[0 0 2 5] 
[0 0 2 61 
[0 0 2 71 

^$;?x<6o F^j^-&ti. j:i9i^L<t4. T ^ y mmmmm.i^^<^^^'x ^ 

KB^^^y^r^yh • 3>x>-fe-v3 >-^t=^^-^-t;i.o 2p:§&Bj<7)^^-5^ ko^^ 

[0 0 2 8] 

mtLXii. mK.i£Ti^Vi^. U^mMyK^^-&. DCC-^, i$t4^;^r;vS. mitMiu 

DP PA (v-7i-;V*X*iJ ;VTv F) DCC+»tl (l-H Fn3pv-^> 
V h V T y-^-J^-. N- t Fn^ v-if^' v^T 5 F. N- t: Fn^f v- 5 - / 
2 , 3 -vJ&^V^^'^v-f 5 F#) . >^>7 Fy- F-^^*M^t?^So ^ tLf.#:^?*irfIJffl 

-e ^ mm i> ^ (om^ -/^ rm^m^ ■^fL^^t:^^x <^hivx\^^:h -m^ 

F) , v^^;vx;v*^vF (DMSO) . ^^-9"*;^ * n r 5 F. V-^^^y. y-h-7 
t:Fn77> (THF) . tL6 <^r£^W*^^if ^ ii^^^'C'^ 

[0 0 2 91 

i!}^x%^o tfz^ mmi^'^m^^^i'^T^ ym. m^i^Tyr (Dy^mmi. r^^)vm. 

F2g.r/sil-fiti fih^i^^ y'f- F jo it ^ ^ j*K*<7)i^ j^KK)^:> ^ t . tiffl ^ 

[0 0 3 0] 

-f-cDjtil. 2^#^y°^F44. ;$:#^y°f- F=^ 3- Fi"^ DN AO:^^@£^!Jitf|lt-i ^9 ^ it 

- (HPLC) . f6]»fL^@B-&^^^^f- F<b^co:9-S^-e-2affl$a-cv^;g,;^-ffitct^or. m 

[0 0 3 1 1 
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[0 0 3 2 ] 

l*I/ht?'t (5 h=f:^FUT. ER^tO Vir^mm. *fflJ3am^^ffl*^>^ 

T 5 n ^' Kli||?^«tl. Mtt^>'^^°^'Kco^^lStl. >/^°^'K'|4r;^ 
mm. ^ ^ }i^:^m(Dv^pnmi^^mmir^mmmm. ^mmmit-t^mm (Nature Medicin 
e, 3: 1266-1270, 1997) . mmmm^i&MXimm-r ^mm. mmm^^^i^imm-r 

. ^m^^m^s mmmm-^mm. nmm'\±mm. mit^^^mmm. 
^Lx^(D'S:mi^'^i^mt-t^mm. m^i^MKmt>^3^^(7)m^^^i^^Lx^(Dm^ ^ 

^'J:^\y~ Vir^hmm. DNA, RNA, Iffc t'<^^#S^^^#^filJi-M 

^m^m mf?m 4 1 5 9 9 5-^<2rm) ^ \^mmMm^nw^f^^^t^x-x.mii 
T-j mm 2001-35299 o^<t^m Km^^fifzAjL^^ y^-^'^m.(Dwtt\im^^ 

[0 0 3 3] 

-2, t . ^(D~>X7u^M> {z'i^-DX^^y^-j- ^ 7.^- )vx fL\> Km.mt-t -2. - ii^x i ^ 

x.{f. T'T^y '^-f ni5''i7^;vy^, :t HK9 7. CCMV^) . "7^^ 

V^>^T*°7x.';f->-C0J;d^"7jiUf->"7T5V-, Dp s K9y->^^ K^M r g A 

ti)^x^:i>o 
[0 0 3 4] 

Ifflia^lwiBtt'Mmi-'Sm^v^tt^^oAXiJ' y^^^9.^%h^t-ii^x^:ho i)-i}-^mmM 

XlB<7)J:d;&5c^iS'>/N°i5'®HIM?p-f. F=l-^trAX 

ttiiE# 2004-3078808 



#M 2 0 0 3 -2 8 2 5 0 9 ^~-J : 9/ 



10 0 3 5] 

tLxit. mm. ikim%. mimiwi&#. ^#:<^Fcffiit> ^'i-^if^ 

dt^^s--^^^ ^#:a*jt::{±^ ViJ^^— -If (1^Jx.if. horseradish peroxidase) . T>'V 

^^WA^mi^^^^if-^^^o ^-f^Y^ ^h\^X\U HA. FLAG. Myc 

^OJilf h-^iJ^i^^. GST. tf^J-'f-^'fb^^"^ 

=fii;^f-v> (Hi s) ^(7)Mtt^^^''=&ifot^£*^n^tL-rv^^^7'f- K^^^^A#fl<]t^ 

f«^-r:5.ih;6^--^^§^o H i s ^^'^N i -NT A<7:)|Mni4^5flJffl-r^ -^^ 

[0 0 3 6 ] 

t/vT. :^^m(o^^yKm^m^^ir^^^y^^-^^'^^9:tLxit. ^i^^y'^Vt. 
v^it^m t (D^^^i)- ^^j:&^^y '^i^tmf^ - 1 ^^x i ^ o ±iB#^ 

(Dm^^m. i^n9i.7x-3-;i/. rytTvV >#Oifi;^%K=Sr> K^ilj^g-T- 
^b-^^tL-Ctt. ^V^^vy. 7S^^)-fu\£vy. 5^-7^ tf-X. vV:* 
(E-«#=^^tf) . j^^w^ij =r-;v#(7)'KV T-'v^v^^^'U a-;!- 

[0 0 3 7] 

■^^m (D^^y -^^ir^y r~Vh\^x\t^ -/f - F * -e ofi^a® ± 

-wrm<D7.^')-='y^'(DmMX\ <lt^L/i'^7°^ FJItk^t- 

- ^ca^a.^■^^M^<^^&i»=^5F^Kte^^ L> ^;V7n° - 7 r - - 1 

^ 'fc-e^ -So — J^fi^TM 1 3 ^ f d ^ T - vti. i^m^^^'K^^triill^ 

^n^mhtj:^^ mm^j:mm^^h:h::.}ii)-h. ^^y^mM-rz>^y°^Yyr~y^ 
w.^Bmm tci-^^iirj:!?. iimi- ^ ^ - f;&-'m e*; ^ ^ - )i^xwm l 

[0 0 3 8] 

:^mn(D^^y-^-f^Y^^i^, ^^y-AJi^y^-^^wn^i^, ^^y-^^y^ 
yy'i^m^i^, ^^v-^T-s^^m^^fc UTi±. ±.m^^m(D-^^yKm^i^^^ir 

^:2|s:#^7°^ F^. ±m^m^(D^d^ yii^m^m^y^-r^AH^y^-^^M^. ±%'i^^^M 
(D^ ^ y iz^^m^^^-t ^ ^ ^ y ^ ±|5:^^h^o^^ v^^lt^fg^^l"^ 7 

[0 0 3 9] 

ffifE# 2004-3078808 
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^-v : 10/ 



^ o 

[0 0 4 0] 

immm 1 1 

[0 0 4 1 ] 

5 0 /iM<7)f-i5^ >#iT-l Omg (i^^^ ^ ^ -^^ . 1. 5 m 1 ^ 

> VJl^y^^-y'izXfi. 5 0 0 A« 1 O 5 0 mM h y ;^ Fnde->>f-;V) T5.yy^ 
y (^T. hV;^ (^v^'ft^. ^U) ) mm^«?tpH7. 5. 1 5 0 mMil'fb-t > V 
-^A (^n^lt^. (iiJ-TTBS) 0. 1% vlflL»T;V7'5 >- (mT> 

BSA) 0. 1% Polyoxyethylenesorbitan monolaurate (J^Ts Tween — 20 ( 
vi^'vtt, St. Louis) ) ^\W^\^fzmWJ^. -|a^?^L/Co f-iJ' >S^cO^?i-ti. 
«H 1 3 0 0 1 3, 0 0 0 rpm, 5 ^com^ll^^'f'^tc J; I9 . ^ ^ >fi^=lr 

^ir^fzHbliZ^ ^hl/Zlml |W|vM-e3 O^m. EUSttMr o t a t o r R 

T-5 0 (^^Tyi^n) ^m^^-cmmmni^fzo 

[0 0 4 2 ] 

^±M^^H 1 3 0 0 13, OOOrpm, 5 #cOJt'L^^ft'^■^^C j: . ^ 

^ ftM $ , ±V» =^ 151 !9 P^V^ /cm. ^ -/^ Fil^ -7 T - V 9 7' 7 U - . 12 
(DUB^9>^M,^:f^ V^i^T^-t^ D 1 2 94yvV- (New England Biolabstt. Bev 
erly) . 1. 7 x 1 0 ^^-^f^^^fi (^T^ pfu) i>L<li. Tm.^(OW^y > 
^'i,^-/f- K^^^^-r^ C 7 C 9^ 7^9 U - (New England Biolabstt) 2. 0x10^^ 
pfu ^^-^tf 1ml TBS, 0. 1%BSA, 0. l%Tween-20 Wi^'kM^ 
. -nm. ^?a-e[U^itMr otator RT-5 0 ^fflv^-Cia|gti#L/io 
[0 0 4 3] 

^Ji7t«H 1 3 0 0 (n^^?->') 13, OOOrpm, b fp (D^'L^Wmz ^ . ±.m 
^M^U^. 1ml TBS, 0. 1 % Tw e e n - 2 OvM-tU 0 [g-^jf-L/to -dfetf-fi 
. 8, OOOXg, 5#<;o^.[:^»fp^C J: 19. i ^:-e^f ofco gfeit 

^?S^lXJ9l^V^fcf^. lml<^0. 2M iJ^yS-V (fP^^*) •:^m^«pH2. 2 
1 0^^^. m.U.-X^^ ^ 7-y ^nm^v otator RT-5 0 ^Mv^TtHISm^ 

±m^M(0 1. bm\:r.y^y Y )vy^ a.-y''\zm\^. ^h\zi b 0 fjL \ (DIM h ij ;^ 

^li^^yi: f)"<^7'7-i5'3^^tg:tl) (Molecular Cloning Third Edition, Cold Spri 

ng Harbor Laboratory Press) t^t*feV^il!|^L/^o 
[0 0 4 4] 

±fflosf^-c#^:}x/;-7T-vv#mm^LB;^:te2 om 1 ^x^nmMm^<^i^mm^'^ 

2 7 3 8* [F' lacI''^(lacZ)M15 proA+B+zzf : :TnlO(TetR)fhuA2 supE thi^(lac-proAB 

)A(hsdMS-incrB)5(rk"mk-McrBC-)] \Z^M^^. igt^^«lt (BR4 0-LF. ^ ^ T 

v^tt) ^fflv>3 7°c-e?i:L<m#L^>e)^^?> 6 0fP^-f h Lfco yr-vm-mm 

^^WL^^M't-^^-y^ (5 0mK )Vy ^ )V:=.T) t'#LT. ^ iJ' T > 

S'C-^ (-^y ^-^V. J A- 1 2 n-iJ'-) =^^V^4°C. 10^9-. 1 0, 0 0 0 r p m-t? 
^'L^LTER 2 7 3 8*^lXi9ll^<^#^ 2^#V>, ±?t<7) "7 r - v?t^SlJ<7)^ 
^ L/Co 7 T - 3. 5ml (1X6 i) 020% Polyethylene glycol 6000 (J^J. 

TP E G 6 0 0 0, Flukatt. Buchs) . 2. 5 M h U ■J' A v§m*J)Ox.. h 

^-^5^-9--. TM2 5 2 (^7^) tcj; ^)^<$i#L-C4°C. 1 2 HtrsM 
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^-v: 11/ 



[0 0 4 51 

itmLfzyr-P^^y^-^yM't-^-^^V. l 0^. l O, O 0 0 r pmX-m't^LX 
mULfzo y 7 -P'itm^. ^^^4 , 0 0 0 rpm. 1 ^a''e5t^I:^L^^*^oTV^;g,±vt^ 
^^t^mO P^v^/io #btL/i7T-vWtC. 1 m 1 OTB S ^Snx.. 7R±-e<t*P L/i^^ 
tc, «^;^M^7T-v^M?iL/io C07r-vM?i?i^^> 1. 5 m 1 K;^-75^ 
^^yji^L. #il^i*7t« (AT 2 0 1 SMn-iJ'-. i^^'iJ'tt) ^fflv^S^. 15 
, 0 0 0 r pm-C-^>I:^L-CJlVt^3lJ^0^J^-•7lI#L. Mri ^ v^aS=l-?5C>9 P^v^/co 
•7 r - 200;«lO20%PEG6000. 2. 5M h V ^^fS 

o milftiljt^ll^^ic J; 19 10 15, OOOr p mtTTt^C^ LT 7 r - i^OT=lr 0 

iRt/Co #^'^^/^•7r->^'ftJ^^^ 2 0 0 1 00. 0 2% T vMbf- > U A (mitmm 

5^> 15, OOOr pm-eit'l:^L^^9 I^V>/co nhtifzMMy 7 - PUOtim^^iibfz 

o 

[0 0 4 6] 

nrfgT^^o ^<Dm^i>. im^(D^-^~y^mmk. ~m±mmxm^Lfzy7-i^^:m 

®^)-e^o/co -r^^b-^^ 2|pIgJiJ.|#(7)/N°->ir^{^-eJnx.^7T-v<7);tJ-fffi^. D12 
V - • C 7 C^-f V-t ^tC2. 0x10". SHIBti. D 1 2 ^-f V 
- • C 7C7^:/9V-fc'J>t-2. OxlO^°> 4|lgii> D 1 2 ^ ^ y^y V ~Xii. 4 
. 3 X 1 0^ C 7 C ^"9 i; 2 . 0 x 1 0 ^ t ^ J: d t'P® L/io 
7~i^^^mmir^'iWt^d^y<DKBm'W.. ■^OWm^m^'DTw e en-2 om 

2 |3SO/^°-^^'^'^•^0f-eO. 1%. 3M^<7)^-^=-> i^'IP^i^^X. O. 3%, 4 01 

[0 0 4 7] 

Di 2 9^ -7^9 u -^ffiv>/c^N°-:^i^'^it<7)-r vtim (m^^^^^tiw^fzyr- 

[0 0 4 8] 

D 1 2 7'^^ y CI 07 A y^^ -X 2, ^ y y Y'^\z\^hi'\^fzy r-v^. -ett 

-PtL-i-^S (Phage Display A Laboratory Manual, Cold Spring Harbor Laboratory Press 
,2001) \zm^-^^u-y\^\^^ -!-(^ii^^7'-^ Kf|5^<7):^*iB^!]^^SUfco m^SB^iJ^O 
\h'm.\'^\nh7^^y°'rrmMii-h 9 6il^Ti)fL^''fiS1-^:^^@B^iJ<7:)ffl«iIt'ffi^i"^7°9 
-fv- [-96gIII v^^-y^-Y-^- (5' -«°CCCTCATAGTTAGCG 

TAACG-3') (@B^!j#-^3 9) . NEBtt. Beverly] ^ffiv^T. T^'^t ^ ^> iJ' - 5 
%4 hfel'<£ i5;*^Lfc! (CEQ DTCS Quick start kit. :*;V7 :t ;l/-T) 

o mBm.m<^'mM}i^~9mmz.\t. •^-y^'^M'y')-^^-^^^- (ceq2ooo. 

^-^y) ^m^^fzo 

[0 0 4 9] 

i^^X^fz^mmii^h'^'m^MW^^'f^ytm^. Dl 2 •T'^ V-iCov^-Cti 
1113 (BB^JS^S, 16-2 4) tl. C 7C9'f :7'9V-t'ov^T{±|lI4 (@B^J#-^2 5 

~ 3 8) K^fL^fLT^-fo 

[0 0 5 0] 

^LOtt^-e. D 1 2 9^ '7^9 V -/0^?>#t>tL/c e 3 - 2 - 3 "7 r - vO^^-f"^^'/'^ K 
SB^iJ. RKLPDAPGMHTW (|B^!l#^ 3 ) M^fc 4 3 fflOiJ' n - X^it' tC{i|W| 
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12/ 



[0 0 5 1 ] 

0 3 (m»^3, 16-2 4) . 1114 (15^01=^2 5-3 8) "C^ L/i^^f- 
^ J; ^ KWmLfzo 

mmm 2 1 
1 0 0 5. 2 1 

^i$'>t:7r-v^n-> (DM^Wm-^^ 1 WfM'C^^ ^ ^ t , #v#?S:4' <^ T w e e n 
20O?lK^«0. 5%. B S A(Dmm:^^l%'C-^r<^fz^ m^fzy r-VcDtlM't. D 
1 2 fi^Oi5'n->{i 1 0% f u. C 7 cm^O^u-ya 1,0 1^ p f ut?*J&L/co 

immm 3 1 

[0 0 5 3 ] 

v>T. 7KH%|&m^5^^#::9-?-ffiSfPffiliWM-e*;5>QCM-D 3 0 0 (q-sense ABtt. 
[0 0 5 4 ] 

7XH^HllM^^^^±^ QCM-D 3 0 0|iEIEn°n«O-f-^ :^-fe>'-9--^fflV^/io ?a;K(i2 4. 9 
Q°C\ZWt^L. mnm.\t. 24. e St::;^^?? 2 4. 7 O'C^ifi-es^of^o B S AT-t>-if 
-•^y-^v ^y^-t^^i^iiy^"^ •7^>^'L^v^^#trii^L7to B S A-tr:7^'n-7^>'^'' 
^^f^^V^fc i: ti, TB S -e^M^iiJSLfcm, yr~V(Dt]m^^l O^^p f u /m 1 
^ ;g> J; d Kmm l^fz^r- Vfzo B S a -e r^n ^ > i^-r^ 

TB SX-mmit^W\^Lfz^ik. TBS, O. 1% B S A-CI^ l O^ra^' 
h LT^n 5'di=->^^^^TV^ Stl^'TB S-e^il<^B S A=lrl5fe^L7l:1i:^ :7 r - yo^tJ®:^^' 
1 0^^ P f u/m 1 i 9 tcM^L/i7r-vM-e?It^iM^Lfco -?-<7)M^=lr, 

[0 0 5 5] 

7 (T) ic^-Ti d ^^^T-v/^^^f-^ >^Mt7}c^tc. Il< M^LTv^^ fc#£^tL^o 
—yf. B S Atr-b^^-^^-^n :y ^ L/iB#. -fe t'lg^f * 7 r - viti^^'^ Ci ^: 

EI? (±) iz^-fX^K. yr~i^^:h^^^'>m'miiZMLX. il^ L/c^7°5^ Kfl 

;&i-;S.?F^-e|t^LTv^^ i ^; ^^Bt1-^o — > > n-;K^7 r - vtrti. B S A# 

[«1^J 4 1 
[0 0 5 6 ] 

«M2T% #tr^:5'>fcM<S'^L/^^n-^ (@£^|J#^3) t^ov^T^ mm^^^ 

=^ t> i: o L >5-#7t ^ T 7 ^ jcsm L =lr L . "7 r - ct) 

k e (Molecular Cloning Third Edition, Cold Spring Harbor Laboratory Press) 
KX-^fi-DtZo ^M^m^^mzm^^fz^l^uTi-i^A^mB (IE^J#-^4 O-S O) t^/p-to 
^M^(r>mX<DmMM. -7 T->^DNA<^m*@B^J^*fe-f fcl-J: '9?tML/So DN 
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[0 0 5 7] 
5 ] 

[0 0 5 81 
[0 0 5 9 ] 

DNA (J^J^TRF) QIAGEN k i t "km^^xmMLfZo ^hirfzRF ^mMK 
LTPCR^^fo/Co ^(^Btl'fflv^fcy^^-^- (|li8^ @B^J#-i- 5 1 ~ 5 3 ) izii^ 5 
' Mt::tlJPW*B amH I^if-9--f f tB a mH I -e-S}Bf:^Wtgl''fc^ i d ^hK5 
' 11IJ 3 ^^^^7) ^° i; GSB^iJ^jvt-lJnbf^o ^^{±, Expand'^" Long Template PGR System ( 
-^-V y^^-) ^ffiv^T^fv^. RS(±> ^ 7--1f 1 K Y^#cD 1 0 xM®^&2 1 
0 K 2. 5mM dNTP s 8 ju I . -/^^-^-^l OOpmo 1 e X I ^ I /u 1 
To, RF 0. 5 ;« 1 ^-g-tf 1 0 0 1 W-e^f-ofwo P C R<7)^j£4i. 9 4 3 0 
#\ 6 0°C, 3 0#\ 7 2°C, 6^^ 3 O^-f i5^;V^f cjf^o tfc^ ^ ^ l^y(Dm\Z 9 A °C 
, 5^rBl^1/^i- > =^^fv>. ^j--f 7 2 °C. 7^PBl-f j^^- h L/io PCRR 

iSt^. ^^Jfe/ * 1 % T :^^'n - ^';i/m^-^1ciii \z i 19^^ L, B a^<D^ ^ $ tr^ ;2. 7 k b # 
a<7)/^'>' F=l:UVT-e-KJ'9l±iL, Genecleanll kit {y-fzii/) ^m^^X 
. ■gS#(7>:/n h n;Kr=e&v^*tSL7t:o WSiLfcDNA=^, MRg^^BamHI 
if~) 'r:2mm. 3 O^CX^ y^cL^- YWi. J ~ )\^]tm\Z S: ^ B a mYi I ^^^^ 
-tt. DNA^^i^L/Co ^:^L/^DNA^, 4 1 (T^MtK, 5 ;« 1 2 x 9 -T a 
>^^'>;/-7r- (-/D^^) \,zmm\^fz^^. 1/^1 T4 DNA9-r<>"-^ (nv-^) =lriJP 
X.. ^za3 O^f^^-f ^'-v 3 >^)S*firV>geM^^-»^/io RSM^^MLT. 1 0 0 
/i 1 OHM^J 1 tCfB«0:;^:!i"SE R 2 7 3 8 n > tf x > h-b;V^inx., 7K±t?3 0^ 

rsipet/^m, 4 2t:. 4 o#ii- > -y^^inx-Zc^h. -rct^3^r^7jc±t::ev>/c 

o -S-c^m. 8 0 0 ;u 1 OS OC:^itfe^i35i3nL, 3 7 3 B^^mt < MM^^^L/^t^. 1 
, 10, 1 0 0 1 ^tiScitm^iOER 2 7 3 8*2 0 0 1 tm-^L, 5:^F^#«feL 
fco ^(^tk. (Molecular Cloning Third Edition, Cold Spring Harbor Laboratory 

Press) K'^^^^ u-yiY^Vfzo X^(^MX<D-mM.li. 7 r- vDNAO@£^iJ^->-^' 
^^^-r-S i ^ J; ^liflLfCo DNAv-iJ'.i-^^ii^ ^J&fiJ 1 i:|WI»tc^fTo/co #^tL 

/^o mi 1:^^^^ ^^>'^c|^^1-^i£^iJ#-i-llr^$tt^^-7°f-K^ff7Kl-^:7T-v^ 

[«M 6 1 
[0 0 6 0] 

mmA<D'^^^ mvm^ i (omj]<^r)^^-y<Dmm.(DiEmM^^^^ v-^o^^^^m 
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: 14/ 



10 0 6 1 ] 

8 5°C, 1 O^r^l. 4 8°C. 15'^m(Dtk. H-hyn-^^' (ALB 121, 
IWAKI) (D^^ y^^W^ . m^KT-i}^^t-^^^(DttmML'^^T^-^Zo m^^fz^y 

^i^fo/co #^^^7t^fA'^^#:o^^^ ^-^Olg^tgfTJiteJi, Mx./i7T-vfi^ 1 0^° 

HI 1 1 

[0 0 6 2] 

7 ] 

[0 0 6 3 ] 

^ > mm It^-r ^ tK^^ ^ ±i ^ 1- . ^im^fbTK^^S =^ =ff o ^ >f4^^ 
[0 0 6 4] 

f^^^fe^ (lii^mi 5 OmmJ^JlT. 1 0 m g * J^^;/ ^> F;V-7-5^jx 

-•rtctj). 3%<DMm<t:^m (m^mm) * im isn^/^m. ^tt-rtt, 12 or. s 
o"c. (r t) mr^^ yjr^x^- h Lf^f^. TBsx-~mm'^Lfzmz. mmm 

3 -e^ ^Kh^ F ^Jl^i" ^ 7 T - V ^ n - > colS-^fgcoite* . Jnx. * ^ r - v 
1 0^°p f ul::'^^^i:T. HiPfe^fl 2 (c^i-;^vi-C-^f o /co Mm.1t7Km^Miz X ^ . y 

r -^jm^m-^<Dmm<7)^^^m 1 2 tr:^-to 

[0 0 6 5] 

f- ^ 7 T - V n - :^<7)^^fi75^^ii^i- i t -A^x 1= ^ ^ t -e. ^ o ^ ^: tJ*^ 

[HMoffi-^^m^] 
[0 0 6 6] 

[mi] D- 1 2 ^r-v^^-^^V-^^fflv^/c, -^^ >^^-\<^^^°->i5^'CDM*=lr 
[0 0 6 7] 

[m2] C 7 Cy T~V^y 4 y'yV -^m^^fz. ym.^^(D^-^~y V(D^^^^ 
[0 0 6 8] 

[0 3] D-1 2y^y'y^)~■^m^^x. ^ ^ ym.^iizn'Lx ^^=-y V 3 
X.fzmz'iWhiLfzirU'-y-h^^Tr^-t^^-f^ KOT 5 7 m@£^!J=l'^-t-0tr*^o 
[0 0 6 9] 

[04] C7 Cy^-Z^y')~^m^^X^ y'm.^\,zn\^X/^:=-y -iT^ ZmM-^Ml. 
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[0 0 7 0] 

[0 0 7 1 ] 

^L7t^)<7). [213. l214'^'tr^i-^7r->'~^'n->^^-t-o 

[me] yJCH^H^JM^ff^^fr^^fflSf^ffl W^SQ CM - D 3 0 0 ^fflv^fcMa^iJ#^ 

[0 7] f - ^ ^^^7XBli^»-b ^-9— ±-^£0 7 T - i^~0|§^^a^(7):m^lEj-e* ^ o 
[0 0 7 2] 

QCM-D 3 0 0 ^m^^fz^iry^^-^(7yyr-V^u~y(D^^^m^mKU\^fzo 

i)-^^fz}i^(Dm^'^-kM'k7Y^L-X\^^Z>o 

[ HI 8 ] -cffl v> y 7 V - <Dm.mm =^ HI ^ ^ o 

[0 0 7 3] 

[0 0 7 4] 

^13, A7-12F> A7-12R. K2AA7-12R{i. 5 t::i^.0^-r -S^^ 

'^^^^mKm^^fz'f'7 4-^~x^^o -etL-rtL, a 7- 1 2 Ft a 7- 1 2 Roa.^^^ 

A7-12FtK2AA7-12 R <75ffl<^^^-^-e P C R t'ffi V^fCo 
[0 0 7 5 ] 

Ala i n s e r t %nmQ KmM^ ^nx^mm'^mzm^^fzy'y ^ -x^^ 

^ o 

[[219] jS^M>imi?-tIB^!j#-i-4 ~ 1 4-e^$tL;S^yf- K=^M^f ^:7T-i^i^ 

u--y(D-^^ y^<D^^m^<D9em<D^^i^-tmx^:ho 

[0 0 7 6] 

^ 1 tLfzt^(7),^Mmi$^of^^m<Dm^MmxmLfzi><D. mma. ^j^MMi^^mir 

o 

[HI 0] p cRm^m^^tzx^mmm'fmm<^m^mx^^o 

[mil] x^^Mtmx^^nis-tMM^^2 1 1 5 -e^^a^^y^ F^M^ 

[0 0 7 7] 

itLfzt^ <DMmmi^<D^^m<Dm^m:Lfz i> <d^ mMm. x 
mx^^o 
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[mm] 

SEQUENCE LISTING 

<110> Japan Science and Technology Corporation 

<120> Polypeptide with ability to bind to titaniumu 

<130> N051P03 

<140> 
<141> 

<160> 54 

<170> Patent In Ver. 2. 1 

<210> 1 
<211> 6 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: delta?- 12 
<400> 1 

Arg Lys Leu Pro Asp Ala 
1 5 



<210> 2 
<211> 6 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence :K2A-delta7-12 
<400> 2 

Arg Ala Leu Pro Asp Ala 
1 5 



<210> 3 
<211> 12 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : e3-2-3 



#11 2 0 0 3 - 2 8 2 5 0 9 ^-z^ : 2/ 



<400> 3 

Arg Lys Leu Pro Asp Ala Pro Gly Met His Thr Trp 
1 5 10 



<210> 4 
<211> 12 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :R1 A 
<400> 4 

Ala Lys Leu Pro Asp Ala Pro Gly Met His Thr Trp 
1 5 10 



<210> 5 
<211> 12 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:K2A 

<400> 5 

Arg Ala Leu Pro Asp Ala Pro Gly Met His Thr Trp 
1 5 10 



<210> 6 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:L3A 

<400> 6 

Arg Lys Ala Pro Asp Ala Pro Gly Met His Thr Trp 
1 5 10 



<210> 7 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

ffi|E# 2004-3078808 
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<223> Description of Artificial Sequence :P4A 
<400> 7 

Arg Lys Leu Ala Asp Ala Pro Gly Met His Thr Trp 
1 5 10 



<210> 8 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:D5A 
<400> 8 

Arg Lys Leu Pro Ala Ala Pro Gly Met His Thr Trp 
15 10 



<210> 9 
<211> 12 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:P7A 

<400> 9 

Arg Lys Leu Pro Asp Ala Ala Gly Met His Thr Trp 
1 5 10 



<210> 10 
<211> 12 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:G8A 
<400> 10 

Arg Lys Leu Pro Asp Ala Pro Ala Met His Thr Trp 
1 5 10 



<210> 11 
<211> 12 
<212> PRT 

<213> Artificial Sequence 



#11 2003-282509 



<220> 

<223> Description of Artificial Sequence:M9A 

<400> 11 

Arg Lys Leu Pro Asp Ala Pro Gly Ala His Thr Trp 
1 5 10 



<210> 12 
<211> 12 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelHlOA 

<400> 12 

Arg Lys Leu Pro Asp Ala Pro Gly Met Ala Thr Trp 
1 5 10 



<210> 13 
<211> 12 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :T11A 

<400> 13 

Arg Lys Leu Pro Asp Ala Pro Gly Met His Ala Trp 
1 5 10 



<210> 14 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:W12A 

<400> 14 

Arg Lys Leu Pro Asp Ala Pro Gly Met His Thr Ala 
1 5 10 

<210> 15 
<211> 13 

{±i|iE# 2004-3078808 
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<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:Ala insert 
<400> 15 

Ala Arg Lys Leu Pro Asp Ala Pro Gly Met His Thr Trp 
1 5 10 



<210> 16 
<211> 12 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : e3-2-2 
<400> 16 

Leu Asp Thr Thr Asn Val Ser Gly Pro Met Ser Ser 
1 5 10 



<210> 17 
<211> 12 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : e3-2-5 
<400> 17 

Ser Tyr Arg Leu Pro Val Tyr Leu His Ala Leu Leu 
1 5 10 



<210> 18 
<211> 12 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : e3 -2-8 
<400> 18 

Ser Asp Pro Asn Gin Asp Trp Arg Arg Thr Thr Pro 
1 5 10 
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<210> 19 
<211> 12 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : e3-2-12 

<400> 19 

Leu Pro Ser Gin Leu Leu Ser Gin Val Asn Leu Thr 
15 10 




<210> 20 
<211> 12 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :e3-2- 19 

<400> 20 

Leu Cys Ala Asn Asn Thr Thr Ser Val His Pro Pro 
1 5 10 



<210> 21 
<211> 12 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :e3-2-21 

<400> 21 

Met Gin Met Glu Gly Lys Pro Thr Leu Thr Leu Arg 
1 5 10 



<210> 22 
<211> 12 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : e3-2-29 

<400> 22 

Ser Thr Leu Lys Asn Pro He Asn Leu Leu Ala Asn 
15 10 



miE# 2004-3078808 



mm 2003-282509 : 7/ 



<210> 23 
<211> 12 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : e3-2-43 
<400> 23 

Ser Cys His Val Trp Tyr Asp Ser Cys Ser Ser Pro 
1 5 10 



<210> 24 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : e3-2-55 
<400> 24 

Gin Asp Met He Arg Thr Ser Ala Leu Met Leu Gin 
1 5 10 



<210> 25 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : e3-4-2 
<400> 25 

Cys Thr Ser Pro Thr Ser Val Asp Cys 
1 5 



<210> 26 

<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :e3-4-3 
<400> 26 
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Cys Thr Pro Ser Pro His Gin Gly Cys 
1 5 



<210> 27 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : e3-4-4 

<400> 27 

Cys His Thr Ala Pro Leu Pro Arg Cys 
1 5 



<210> 28 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :e3-4-6 

<400> 28 

Cys His Gly Ala Thr Pro Gin Asn Cys 
1 5 



<210> 29 
<211> 9 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence :e3-4-7 

<400> 29 

Cys Ser Gly His Asn Pro Thr His Cys 
1 5 



<210> 30 
<211> 9 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence :e3-4-ll 

miE# 2004-3078808 
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<400> 30 

Cys Pro Met Trp Gin Ala Gin Gin Cys 
1 5 



<210> 31 

<211> 9 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence :e3-4-12 
<400> 31 

Cys Gly Tyr Tyr Ser Met Ser His Cys 
1 5 



<210> 32 
<211> 9 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence :e3-4-13 
<400> 32 

Cys Asp Met Leu Thr Pro Arg Ser Cys 
1 5 



<210> 33 
<211> 9 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: e3-4-l 6 
<400> 33 

Cys Leu Arg Leu Gin Ser Gin Asp Cys 
1 5 



<210> 34 

<211> 9 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence : e3-4-17 
<400> 34 

Cys Gin He Thr Trp His His Thr Cys 
1 5 



<210> 35 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :e3-4-21 

<400> 35 

Cys Ser Ala His His His Asp Lys Cys 
1 5 



<210> 36 
<211> 9 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : e3-4-23 

<400> 36 

Cys Met Thr Lys Asn Pro Leu Asn Cys 
1 5 



<210> 37 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : e3-4-29 

<400> 37 

Cys Lys Thr Ser Leu Pro Thr Thr Cys 
1 5 



<210> 38 
<211> 9 
<212> PRT 

miiE#2 004-3078808 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :e3-4-30 
<400> 38 

Cys Val Ser Thr Tyr Trp Lys Thr Cys 
1 5 



<210> 39 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 96gIII siquencing primer 



<210> 40 
<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiRlA mutant primer 

<400> 40 

aggcagcttc gcagagtgag aatag 25 



<210> 41 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:K2A mutant primer 



<400> 39 

ccctcatagt tagcgtaacg 



20 



<400> 41 

catcaggcag cgcccgagag tgag 



24 



<210> 42 
<211> 24 
<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:L3A mutant primer 

<400> 42 



<210> 43 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:P4A mutant primer 

<400> 43 

ccgggagcat cagccagctt ccgag 25 



<210> 44 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:D5A mutant primer 



<210> 45 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:P7A mutant primer 
<400> 45 

gtatgcatcc cggcagcatc aggca 25 



<210> 46 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



ggagcatcag gcgccttccg agag 



24 



<400> 44 

atcccgggag cagcaggcag cttc 



24 



<220> 
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<223> Description of Artificial, Sequence :G8A mutant primer 
<400> 46 

agtatgcatc gcgggagcat cagg 



<210> 47 

<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:M9A mutant primer 
<400> 47 

ccccaagtat gcgccccggg agcatc 26 



<210> 48 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:M10A mutant primer 

<400> 48 

tccaccccaa gtagccatcc cggga 



<210> 49 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial SequencelTllA mutant primer 

<400> 49 

tccaccccaa gcatgcatcc egg 23 



<210> 50 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:W12A mutant primer 
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<400> 50 

aacctccacc cgcagtatgc ate 23 



<210> 51 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :delta7-12F mutant primer 

<400> 51 

ggaggatccg ccgaaactgt tgaaagttg 29 



<210> 52 
<211> 35 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: del ta7-12R mutant primer 
<400> 52 

gggggatcct ccaccagcat caggcagctt ccgag 35 

<210> 53 

<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :K2Ade It a7-12R mutant primer 
<400> 53 

gggggatcct ccaccagcat caggcagcgc ccgag 35 

<210> 54 
<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Ala insert mutant primer 

<400> 54 

agcatcaggc agcttccgtg cagagtgaga atagaaagg 39 
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3 
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^ l.OE-06 



O. 
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[E131 



e3- 


-2-2 


LDTTNVSGPMSS 


e3- 


-2-3 


RKLFDAPGMHTW 


e3- 


-2-4 


RKLPDAPGMHTW 


eS- 


-2-5 


SYRLPVYLHALL 


eS- 


-2-6 


RKLPDAPGMHTW 


eS- 


-2-7 


RKLPDAPGMHTW 


eS- 


-2-8 


SDPNQDWRRTTP 


eS- 


-2-9 


RKLPDAPGMHTW 


e3- 


-2-10 


RKLPDAPGMHTW 


e3- 


-2-12 


LPSQLLSQVNLT 


e3- 


-2-13 


RKLPDAPGMHTW 


e3- 


-2-14 


RKLPDAPGMHTW 


e3- 


-2-15 


RKLPDAPGMHTW 


e3- 


-2-16 


RKLPDAPGMHTW 


e3- 


-2-17 


RKLPDAPGMHTW 


e3- 


-2-18 


RKLPDAPGMHTW 


eS- 


-2-19 


LCANNTTSVHPP 


e3- 


-2-20 


RKLPDAPGMHTW 


eS- 


-2-21 


MQMEGKPTLTLR 


eS- 


-2-22 


RKLPDAPGMHTW 


e3- 


-2-23 


RKLPDAPGMHTW 


e3- 


-2-25 


RKLPDAPGMHTW 


eS- 


-2-29 


STLKNPINLLAN 


eS- 


-2-30 


RKLPDAPGMHTW 


e3- 


-2-31 


RKLPDAPGMHTW 


e3- 


-2-33 


RKLPDAPGMHTW 


e3- 


-2-34 


RKLPDAPGMHTW 


e3- 


-2-36 


RKLPDAPGMHTW 


e3- 


-2-39 


RKLPDAPGMHTW 


e3- 


-2^0 


RKLPDAPGMHTW 


e3- 


-2-41 


RKLPDAPGMHTW 


e3- 


-2-42 


RKLPDAPGMHTW 


e3- 


-2-43 


SCHVWYDSCSSP 


e3- 


-2-45 


RKLPDAPGMHTW 


e3 


-2-46 


RKLPDAPGMHTW 


e3 


-2-47 


RKLPDAPGMHTW 


e3- 


-2-48 


RKLPDAPGMHTW 


e3 


-2-49 


RKLPDAPGMHTW 


e3 


-2-50 


STLKNPINLLAN 


e3 


-2-51 


RKLPDAPGMHTW 


e3 


-2-52 


RKLPDAPGMHTW 


e3 


-2-55 


QDMIRTSALMLQ 


e3 


-2-56 


RKLPDAPGMHTW 
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[I2I4] 



e3-4-2 

e3-4-3 

e3^-4 

e3-4-5 

e3^-6 

e3-4-7 

e3-4-8 

e3^-9 

63-4-11 

63-4-12 

e3-4-13 

63^-15 

e3-4-16 

e3-4-17 

e3-4-19 

e3-4-21 

63-4-22 

63-4-23 

63-4-24 

63-4-25 

63-4-26 

63-4-27 

63-4-28 

63-4-29 

63-4-30 

63-4-31 

63-4-32 



CTSPTSVDC 

CTPSPHQGC 

CHTAPLPRC 

CTPSPHQGC 

CHGATPQNC 

CSGHNPTHC 

CTSPTSVDC 

CTPSPHQGC 

CPMWQAQQC 

CGYYSMSHC 

CDMLTPRSC 

CTSPTSVDC 

CLRLQSQDC 

CQITWHHTC 

CTPSPHQGC 

CSAHHHDKC 

CTPSPHQGC 

CMTKNPLNC 

CTPSPHQGC 

CTPSPHQGC 

CTPSPHQGC 

CTSPTSVDC 

CMTKNPLNC 

CKTSLPTTC 

CVSTYWKTC 

CTSPTSVDC 

CTSPTSVDC 
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[HIS] 

1.0E-03 



l.OE-04 



l.OE-05 



l.OE-06 
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line] 

A: Non- blocking 




B:BSA blocking 
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II1I7] 




[0 81 

R 1 A: AGGCAGCTTCGCAG AGTG AG AATAG 

K2A:CATCAGGCAGCGCCCGAGAGTGAG 

L3A:GGAGCATCAGGCGCCTTCCGAGAG 

P4A:CCGGGAGCATCAGCCAGCTTCCGAG 

D5A:ATCCCGGGAGCAGCAGGCAGCTTC 

P7A:GTATGCATCCCGGCAGCATCAGGCA 

G8A:AGTATGCATCGCGGGAGCATCAGG 

M9A:CCCCAAGTATGCGCCCCGGGAGCATC 

H10A:TCCACCCCAAGTAGCCATCCCGGGA 

T11A:TCCACCCCAAGCATGCATCCCGG 

W12A:AACCTGCACCCGCAGTATGCATC 

A7-12F;GGAGGATCCGCCGAAACTGTTGAAAGTTG 
A7-12R;GGGGGATCCTCCACCAGCATCAGGCAGCTTCCGAG 
K2AA 7-1 2R ; GGGGGATCCTCCACCAGCATCAGGCAGCGCCCGAG 

Ala insert; AGCATCAGGCAGCTTCCGTGCAGAGTGAGAATAGAAAGG 
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phage dsDNA 
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1 



GMDOC 



G 

OCCAG 



GGATCX: 



deleted phage dsDNA 
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D7-12 K2A D7-12 Ala-insert 
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